I n this research th e author has determ ined by means of the voltaic balance " th e relative am ounts of voltaic energy of upwards of 100 aqueous solutions of elem entary substances, acids, salts, bases, organic substances, &c., exerted by th em upon a simple voltaic couple a t ordinary atm ospheric tem perature.
The m ethod of m easuring th e am ount of energy of a substance was as follow s: Take two small glass cups containing known volumes of distilled w ater. F orm two voltaic cells of them by means of strips or stout w ires of unam algam ated zinc cut from th e same piece, and two small sheets of platinum , also cu t from th e same piece. Connect them together in series to a sufficiently sensitive galvanometer (say, one of from 100 to 1000 ohms resistance), so th a t the currents from th e two cells oppose each other, and produce no visible deflection of the needles. T his arrangem ent constitutes a " voltaic balance," and is extrem ely sensitive to change of chem ical composition of the liquid in one of th e vessels.
M ake an aqueous solution of known strength of the substance, and add i t in sufficiently sm all quantities at a time to the w ater in one of th e cups u n til th e needle of the galvanometer visibly commences to move, and note th e proportion of the substance and of w ater then contained in th a t vessel.
As th e am ount of energy required to move the needle is tbe same in all cases, th e different num bers th u s obtained w ith different sub stances represent the relative am ounts of voltaic energy of those substances. A nd as each substance or m ixture of substances gives a different num ber, it is possible by th is m ethod to detect substances, to ascertain th e degrees of stre n g th or concentration of liquids, to ascertain w hether a substance contains a soluble im purity, &c. The m ethod also is in m any cases an extrem ely sensitive one.
The names or formulae of th e substances, together with their am ounts of energy, are arranged in th e form of a table as a voltatension series of electrolytes, com m encing w ith chlorine, which gives a plus num ber of +1,282,000,000, and ending w ith caustic potash, w hich gives a m inus one of -270,985, and a certain m ixture of salts which gives -959,817.
